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Can mortality rates for patients who die within the
emergency department, within 30 days of discharge from
the emergency department, or within 30 days of admission
from the emergency department be easily measured?
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Objectives: Death rates are an outcome that can be used to describe a service. We measured three death
rates that can be used to describe an emergency department (ED): death rates for those seen in the ED and
discharged, those that die within the ED, and those that die after admission. We also wanted to establish
how easy it was to obtain these rates and how frequently autopsy was performed.
Setting: ED within a large teaching hospital.
Results: Between 1 December 2003 and 1 December 2004, 76 060 patients attended the ED of which
205 died within the department. A total of 16 489 were admitted of which 876 died within 30 days. A
total of 59 366 were discharged home of which 111 subsequently died over the next 30 days. The rates
were 0.19% (111/59 366) for those discharged, 4.6% (766/16 489) for those admitted, and 0.27%
(205/76 060) for those patients attending the ED who died within it. The autopsy rate was low (20%) and
was more likely if the patient died in the department, died within the first few days of admission, or was
young. The data were easy to collect.
Conclusions: These three death rates were easy to calculate and could be used to describe the outcome of
an ED service. Further research to establish the range of rates for different departments is now required to
determine their potential use.

O
utcomes are important to every specialty but much of
the current measurement of emergency department
(ED) activity is based on process rather than outcome.

This approach is reflected in the Department of Health’s four
hour waiting target, which is a measure of organisation.
Identifying suitable outcome measures is difficult. A recent
attempt by emergency service personnel to identify suitable
indicators reported that only two of the thirty six indicators
that achieved consensus were outcomes.1 The outcome data
that is available to EDs relate to special populations using
funded databases—for example, Trauma and Audit Research
Network2 and Intensive Care National Audit and Research
Centre.3

Why are outcomes so difficult to measure in the ED?
Perhaps it is because the patient’s time spent in the
department is short, their care is often shared with others
afterwards, and the outcome often occurs beyond the
department.

One outcome worth revisiting is death. It has the merit of
being clearly identifiable, routinely recorded, and must in
some way reflect the standard of care that preceded the
death.

Death may be usefully considered in the following three
categories with regard to the ED.

1. Those patients who have been seen in the department,
discharged, and have subsequently died.

Kefer et al4 in Milwaukee usefully subdivided death as
expected or unexpected based on the patient’s clinical status
at the time of discharge, and directly related or not directly
related to the ED visit based on a review of all records and the
cause of death as listed on the death certificate. They found
the overall death rate of patients discharged from the ED of

13 per 100 000. The rate of unexpected death directly related
to the ED visit was 3 per 100 000 patients discharged from
the ED in the previous 8 days.

2. Those patients who died in the ED.

Clearly there are many patients that die in the ED that have
arrested prior to arrival in the ED or have a terminal illness.
Roller et al5 identified that 85% of in-department deaths in a
North Carolina ED fell into this category and suggested that
the remaining 15% be described as unexpected and be a
measure of the quality of care. The United Kingdom literature
is limited typically to single audits undertaken some time
ago. Nevertheless, these papers reported in-departmental
deaths rates between 0.05% and 0.5%.6 7

3. Deaths of patients receiving their initial care in the ED
who are subsequently admitted to hospital.

Trying to establish the contribution of the ED to a subsequent
in-patient death is problematic but it would be reasonable to
assume that the later the death occurred the less the
contribution from the ED. Our literature search identified
one paper,8 which studied 200 patients who died on a medical
unit after emergency admission. Although not designed to
identify the ED contribution to patient care it usefully
identified that 70% had come through the ED.

AIM OF THE STUDY
We wished to establish how easy it was to measure these
three different death rates using existing hospital databases

Abbreviation: ED, emergency department

601

www.emjonline.com



and what these rates were for our own department. We were
also aware from previous papers9 10 that the diagnosis of the
cause of death in the absence of an autopsy can be erroneous
and we wanted to also measure the autopsy rate.

METHOD
Information about deaths relating to the Southampton ED,
based in a teaching hospital seeing typically more than
70 000 patients per annum, was obtained from the Patient
Activity System (PAS) database, which was interrogated
using the Cognos Impromptu software. We wished to
establish how easy it was to retrieve this information as well
as its content. We did not want to conduct an in-depth study
of individual cases. A spreadsheet of all the patients who died
within 30 days having attended the ED between 1 December
2003 and 1 December 2004 was formed and analysed by the
three categories of death, age, and sex. This was made
possible by the requirement that deaths within the commu-
nity that is served by the hospital are reported to the medical
records department by the general practitioner. By linking
with the pathology department database it was possible to
establish which patients had had an autopsy.

RESULTS
Between the 1 December 2003 and 1 December 2004, 76 060
new patients attended the ED of whom 16 489 were
subsequently admitted and 59 366 discharged home.

Those patients who were seen in the department,
discharged, and subsequently died within the
following 30 days
Altogether, 111 of the 59 366 (0.2%) patients that were
discharged directly from the department subsequently died
within 30 days; 47 of which died in the first 8 days (fig 1) (79
per 100 000 discharged). Fifty seven per cent of this group
were male and 33 (40%) were under the age of 66 years
(Table 1). Twenty three (20%) died within 24 hours. Twenty
two out of the 111 (20%) had an autopsy.

Patients who died within the department
A total of 205 patients died within the department (including
those who arrived in cardiac arrest) out of the 76 060
attendances (0.3%). Of these, 123 (60%) were male and 82
(40%) were female. Table 1 shows the breakdown according
to the patient’s age. Altogether, 115 out of 205 (56%) had an
autopsy.

Deaths of patients receiving their init ial care in the ED
who are subsequently admitted to hospital
A total of 876 of the 16 489 patients who were admitted died
within a 30 day period. A total of 766 died in hospital during

their initial admission and 110 died after discharge from an
in-patient bed or on a subsequent admission.

Of these 876, 423 (48%) were male. Table 1 shows the
breakdown by age and fig 2 shows the percentage of patients
who died within 30 days of admission. The in-patient death
rate is 4.6% (number of in-patient deaths/number of
emergency admissions); one third occurred in the first 72
hours, which is about 20 cases per month for our hospital. Of
the 876 deceased patients, 101 (11.5%) either had a hospital
or coroner’s autopsy. Table 2 and fig 3 demonstrate that
autopsy is more likely the younger the patient and the sooner
death occurs after admission.

DISCUSSION
Obtaining the data was relatively easy: it took 15 minutes for
the data analyst to set up the query in IMPROMPTU.
Collection of data on a monthly basis would then take under
5 minutes to run the search and print out depending on
network speed.

There are two unavoidable factors that may result in under
reporting of the death rate. All deaths within the community
that is served by the hospital are reported to the hospital
medical records department by the general practitioner (in
order to prevent appointments being sent out to the
deceased). If this system fails, patients who die after
discharge may be under reported. In addition, patients who
are registered with a general practitioner outside the
Southampton Hospital catchment area may also not be
reported. The reporting mechanism has not been formally
audited, but is thought to work well.11

The death rate of those discharged who died within 24
hours is striking and those within 8 days is high compared
with Kefer’s data, but small enough (47 cases) to be reviewed
in detail, focusing on those patients who had unexpected
deaths.
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Figure 1 Number of patients who died within 30 days after discharge
from the emergency department

Table 1 Age distribution for patients who died within the
three groups

Age (years)

Died post
discharge from
ED (n = 111)

Died within the
ED (n = 205)

Died after
admission
(n = 876)

0–16 1 7 1
17–45 13 20 30
46–55 4 14 30
56–65 15 20 66
66–75 21 42 153
.75 57 102 596
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Figure 2 The distribution of patients who died as a percentage of all
those who died within 30 days of admission
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The low total in-departmental death rate means that case
by case review is possible especially if those cases of
prehospital arrest or terminal illness are excluded.

The postmortem rates were low and the literature suggests
that we cannot be certain of the cause of death in 20% of
cases not undergoing post mortem.10

Outcomes such as these death rates could be used to follow
trends within individual institutions but cannot be used for
comparison between departments unless case mix adjust-
ment is undertaken. There is at present only one potential
generic adjustment measure and that has been validated for
medical patients admitted from an ED in Sweden.[12]

This study has shown that mortality data for patients
attending the ED can be rapidly and easily obtained from an
existing hospital information system. The next stage of this
research will be to gather more information from other
departments so that we can establish the variation of these
rates and their potential usefulness.
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Figure 3 Percentage of patients undergoing autopsy by length of
hospital stay

Table 2 Autopsy rates broken down by age for patients
who died within 30 days of admission

Age (years) Number of deaths Number of autopsies (%)

0–16 1 1 (100)
17–45 30 11 (37)
46–55 30 7 (23)
56–65 66 14 (21)
66–75 153 24 (16)
.75 596 44 (7)
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